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(54) DIGITAL DATA TRANSMISSION APPARATUS 

(57)Abstract: 

PURPOSE: To shorten convergent time for reducing a 
processing amount for equalizing a received signal and 
for obtaining the optimum timing in a digital data 
transmission apparatus that carries out bilateral 
transmission of digital data. 

CONSTITUTION: The digital data transmission apparatus 
is provided with an equalizing section 4 consisting of an 
amplitude variable equalizer 6 and a delay time variable 
equalizer 7, or an equalizing section 4 unifying these 
equalizers, and based on the correlation between a 
discriminate output signal from a discriminate feedback 
type equalizer 5 and an error signal, digital data is 
successively calculated under the tap coefficient update 
control realting to precursor, main cursor, and 
postcursor, a variable coefficient of transfer function is 
obtained, a received signal is equalized, and the optimum 
timing is obtained for equalization. 
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1 

m** i ] 3£«S8 t&mm t £ a -r * u * h m» 
(i) *^bT2«H«ic»KUfcg s -f ^^-^e 

«#fc*»T*ADS!««§ (2) &M&Lm7J)V* 

o) s^ss (4) HmiBavftti (5) fc 

«rKitt»lrtbJt*^^«-b, tfrI5^fis«$ (4) flWB 
nfiMBVftlt (5) lc«k*Wj£tH*fi'lt£«a>«# 

(6> ^aBiB»mFjK«ft» (7) tizxvmfoisTzz. 

-Co (1 -Cm • 2" 1 ) 

(flU r^exp (J 2niT) , f=JMHfc T 

WW* 3] ftJIESjEi^WWS*fl:» (?) <d{SBM 
C-2+C-i • z^ + z-' + C. • z s 

-y;i^icw«r*^yy«ROT«»ic*DKfcWici|[ 
NMB914] IMBVftsff (4) <Dg«RI«:£, 

Co (C-2+C-1 • z- l 4z-' + C + i • z" 3 + C + 2 - z 
oJ&W&C-i, C-i, Co , C + i, C + i\Z-Z>\s> 

t, *n*n»2M*-yjk. *i^u*-yjK ^ 

nuts 5] MBtw*»7^;^ (3) o«£fiBt 

(8) fc*o&*i/rttE«fc« (4) \z 
x*rr*«*tu ®mm (4) <d&mm&*. 

CCo (C-a+C-i • Z" l + Z- 3 +C + i ■ z- 3 +C +3 • 
z"<) ) / (1-a • 

iU "PUSWftC-i, C-i, Co , C.i. Coital* 

-f>*-yjk »i#xh#-yjv. B2toh*-v 



(2) #$¥4-2 4 94 2 9 

2 

M*H6] (5) »6<DRS 

««MC-i08i £ A* UT«*W3t iff 5 flxm^J 

ISffiAD^aS (2) K*MJ«*>^U>y « *>f3> 
^£T/m (T = #-V-h»«l, m=4£U:0»» 
JIT 6 T«J* chUfcCli: **HS £ "T 1 <D5V v> 

[»*E 7 ] ME»WOTSVfldi ( 7 ) OSI^ 
jo u *-y ;nc#«r*«»c- 1 s« k a t 

So 

[0 0 0 1] 

[&*±cDfiJffi#Ifl r-f^f-*©8 

o vpfrT-p&tmwtzH-rz* i> 

[0 0 0 2] 5r-f ^^;^DA*»{Ccfc0^fS]lC^ v 

^ji/r-^«esr-5*>xfAii ^ 5 

<fc?IC> ft!A*filG>JlH»«fgB (NT) 5 1fc¥-*^ 
B«Or-^«* (TE) 5 5dt»3K3ru S9M« 
Ttt, 3?«^-/h»7-^X-f (NW) 5 4lC[iI*8i» 
$8Stt (LT) 5 2*J«KSnt, [i^sas®5 2t 
JBPA#fflCD)ffl»«^® 5 1 t©M*tx^ ^^;HWA#« 

[0 0 0 3] «I||«ttfll5 1 £m*g*S**5£fg 5 2 fcttK 
«W-CD*J«**-r*t><OT. IBfeMU 

}i;wyuyra» (h) , 6 2asflnwu7/;v 

^ (RLF) , 6 (A/D) , 6 4»^c 

(WSF) , 6 5»m 6 6«^fb 
§g (EQL) , 6 7 ttH&JMSefUi (DFE) , 6 
8tira^ (DEC)> 6 9 5 >^B^RK 

40 (TIM), 7 0ttX3-tt>t7 (EC) v 7 ltt 
3-^ (COD) , 7 2teDA&ftS8 (D/A) , 7 3 

tta«D-yxxy-f;^ (slf) , 7 4«r^iw 
$nfc»3aiii»ic<toaissn-5A\ x«dsp (^^ 

i^tlTV^, 3-^7 1fcDA««B7 

2 ta»n-;U7-fM 7 3^^**> Xa««ll 
gfflP-/U7^^6 2, AD^SIS6 3. 
50 7^;^6 4, *ftffi6 6, W)£«Hig«ft:H6 7. 5 s 
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(3) 

3 

cooo4] A«f7'jy fb»6 ltt. mmmt&mm 

F0&6 i&^l,T^-r^JWinA#i»iwSia$ns. 
3^S©^©-«fSttA<^U y HBK6 1 «H, 

[0 0 0 5] X9fifl*i/W?U y H@»6 1*>5S 
^D-;U7>fM6 2^UTADSEtt«6 3l:M 

&r>^yw yt/ztiTrj is*)V®mzg&2ft%c 
un»S6 5i:aiA.6ne. s:oirt»6 5i:ttx3-+ 

*U v Pint 6 1 *^UT38«OTO-»*HDa^ 

xa-ds^ajtfr-swsn*. c©awB6 5«*»rx 
[0 0 0 6] «ft«6 6 wjv- h f *WbS£«sn* 

6 \z j: o r «b«F-»m- : F»j«»^*»fc/h* < T?*tt 

[0 0 0 7] C0fttMi«M6 7tL 3 
2 ^ y ttV&tkto* y :7£#f<5 h ^ >X A— fr/l^ 

injicbg 5£tt*&tu xa-j«»ojTfe«u*«fTton 
x*x#ffloffl3»«*« (nt) <Dm&\*. &mm 

WcMBbfc*Py*W*ftf}5*IC. *-fa>^£ 
? (PLL) (BJ^tf) o ytfflft^-Zim 

[0 0 0 8] X07 fc*V>T, 0 6 50 



«rW4-2 4 94 2 9 

»ft«u 7 5 \r&mmm*i&#<t® (deq) > 7 

6, 7 7te#»&&*8 (KD, KE) T&D. 

KXMB 7 6, 7 7 14, *J5£*§»MSKfc;S 6 7 *> &4>82 
7 5 £^<fbi§6 6 tO/^^-**«IPT« I bOT* 

«^ww«*fb»7 5fciosa^>f *>#~em 

[0 0 0 9] XH8ttfflit«U^#>XR9aHT»r). 
/t-f >^'J >^AD« M 2 f - H 

>7j)\s*\zm^*r awT*-6#, t©7-f**oi 
^-r^t, *nj;D#-wh»JBTatr©jft <-t) cd 

T, 3T, • - '^ftWISIBSSl^h^-V 

[0 0 10] ^ot, HBlC»ttS^<5>^f£lH» 

\z, SP*S, fBl^U*-y/Mt30«»tft*J:5te^S 
l^U*-y^O«*JHBUT, »WI«m«Wb»7 
[0 0 11] 

6 \ztt&&mzm>x\3., »««©*fts©wn** 

*©a^^«— 

[0 0 12] X^^M^COVX^^P^^^^Xt-A^: 
AlA*fll0E)«»l«ittS (NT) Ttt, 
!g*i^«c0lHia»«ISIS (LT) 6 u 
T> <D&<£m*$(D?^ Si >?\z-&TZ> <k o \z, ffiffi 
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(4) 

5 

mm*-? (pll) ««-&tfimy 

a>£tD^ay*££fci£MT*#»eK ®«J»*KB (L 
T) ^X*^Dt/^*«^T*<D<ft»(0**iME 

ft£U XB7 0«^lC»VvrfcL SlJiieM?JSE«fldB7 

Eft **** ««R£B«T#ftV>rt>&[ll JO 
SUgtfSSe (LT) Kc3*^T£*«Erc&*o 

[00133 ©amsa&fi (lt) fc*e-**-r5>y 
k:**.*****. XRtoiattttJHSK (lt) co*-r ^ 

.1:5 ft M*-- =>y36F3CJC±Dfffen**6, xn-* 
t^t77 0 <h^ft;S§ 6 6 t*03£®«S^fb« 6 7 £ £ 

[0 0 14] X07 Ka-mirtfeJ^V^Tl*. a&P?W«J 
&^fc§S7 5©aK»Mfc*A*fc0T&***6. xn 

i7 50*T#-V-hl()(|TXttW)«l (T/ 

2) s*A-r*M*«»^6, ?^;v^cD#;&:S:a> 

«Wlltt4< ft * . 

[0 0 15] X«»«g« (NT) <D^*>#[HS 50 

X3-^v>ir^7 0(D^»$r©^Lfc«B-Cfr3 
21i*tT*S^6, IU«»«Se (LT) fcit*LT# 

fta*^ s>^£ft**Tttu :/y*— y 
;wt*««T « ft v t ic<fc * »*»niff i; * & . 
»n****<* ^ftjCct^T, Qjmn^A<ft«^jji[ 

ft<> «S^-Y^>^*#^^OiKS«rffi^S<-r^^ 
[0 0 16] 

fcx-f $>*;l^-*Gj^mc«^T* £««S«, AD 
6 Pl^^b^ 7 lr ± 0 *J5*Ufc. 

[0 0 17] xmeMvxraneofijtBiR^ - 

Co (1-Cti-z- 1 ) £U «J&«&Co , C+i\Z^ 50 



$$BB¥4-2 4 94 2 9 

wars* * ^flwaewKitfc j: D3*WKi#a urn 

^aawri«Ri*«Mb»7<3[>eaHft«c-» + c-i • z- 1 
a^w^wftc-a. c-iira^r, -en-ens 2 :/u # 

[0 0 19] X«t««VMMIsB6&asi«miJK* 

fc»7t Lfc^fc&4 <Dfcm&Si»£ Co (C- j + 

C-i • z^ + s^+C*! - z- a +C+s • z" 4 ) fcU *i 
**RRC-i, C-i, Co , C*t, C*il«HT\ *n* 

hjB2^y*-»yjw. li^'J^-yjk *<>*-y 
[0020] ift^^7-/;^3oaRir, filHrii 

(l-z- 1 ) (DA^/*X:7*;V^£»«U ZKDA-f/t 

£0«fctt4®fiBtMt£« Co (C-. + C-i • z" 1 * 
z- 1 +C + i • z" 3 +C + i • z'«) / (1 - a • z" 1 ) <t 
U pJ^«iac-a, C-i, Co , C*i, C*jtrPV>T, 

*n?nB2?'j*-y^ »i:/y#— y*. x*f> 

[0 0 2 1] f|]ir«aaMMbll5a^e«DflS{m)IBM 

«»*v^4z:*afc, »i^y*-y>i'fc»*T*«* 

yST/m (T = #— Ix-MUM, m=4JK±0«ft) 
5Tf6LT. 9li&9«H«fllDS a rflA£:^»:. 

[0 0 2 2] XMIBaM^fS! pJ^^fklg 7 ©US 1 * 
-y;Vlc#J6f *«*C-ii— ««kafc«>» (C-i- 
ka) HJEMtt&fttKU *<E)ttlWr«fc*^T 

[0 0 2 3] 

AD^^2ft s fcDSmft#«^> J ^;Vm^ 

fc*«$n. «»ja»7-f^8KJ:D^-f y* 
4 fccfc o eatS3»i«<bsru mizmmm&{t& 5 0 

sic, 4 *m&T*mm*s&mt& s tmmmm 
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(5) 
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x. h*-v)\sfctmM<D*%^rt7*-? ; £m 
7 U # - v jhb £ S§ 2 y j # - y t \z mm? 
C0 0 24] xmm^^im e <D&&m»^ - Co 

(l-C.i • z" L ) tU pJ&S&ftCo , C+iklO^* 

h» t j*i ==ho,i + a ■ aj-2 • ej-* 
h-i. j*i = h-i. i + a • aj -i • ei-a 
h-i.j+i=»h-a,i+of ■ aj ■ ej-a 
h+k.)+i = h+k,i + a • aj-k-» • ej 

tm-rz.t&x$z>. mm<oteMwmz^>x* (a) 

(d) SICcfcD*^^^^y«S:^C.i^-r-5C(l:^ 

c o o 2 5 ] x^^rfflpj^fbs 7 e>&mm&* c- 2 

^X. (a) ^iCcfcO#££*y:/«j&£:Co «bU k 
= ltUc (d) :£irJ:0*a:&^<v:/^*£C. l .h 
U (b) &\Z£Vj£i£Z? y7&mz&n*5ZWfX 
C-i<hU (c) iC^J:D**^^!yy«*l^«F^& 
tt^Jlt^T^^ fit, (a) - 

(d) ^©*2zm2^t^ w ^{c^^o< &5\zm 
[0026] xmm^^tme t&m#TM*i&%£it& 

7 ££J&^bfc3Kfc«B4£U ^OfeMMSc&C* (C 



) IZl&ttZfOtl-VJV, mi, S2C0^U^-V 



z' 3 + C +s 



) t 30 



-* + C-i • z" 1 + z"* + C+ 
U nja^S&C-*, C-i, Co , C*i, C + :tO^T, 

Scfc^T, (a) j£lZ£0&*Z?y'7mik&Co t. 
U (b) ^ir^o^^^^^^#»^^^wtr 

c-itu (c) sctc<fct)*^^^yy««^^^ 

«»TC»tU k^lfcbfc (d) *\Z&*)?&&Z>* 
y^*MCMiU k = 2tlfc (d) ^l-cfct)^^ 

[0 0 2 7] XteM&m? 4 )\>* 3 CDS® fcgStHRtf 

(l-z- 1 ) o/w/ixy><Ji/^&siRbT. s&j^ifofc 

^CO«^$^«b^ffl^ffiUX^>X<7>«g5l^ ; £/J^ 

fc£><£T, WbS540G»g|»^ Co (C-3 + C-1 • 
z^ + z-'+C+i • z- a + C + a • z" 4 ) / (1-a • z 

- 1 ) tit, /w ^ ;v^^tt^tr^^-To £0 

^COpJ^WScC-j, C-i, Co, C*i. C^lC^l* 



i) 



, h- 1 . j , h - 2 



. h + t. . t-?z>t. «r*J (J 



- (a) 

- (b) 

- (O 

* - (d) 

X#^7^«»C-2. C-i. Co , Co, c +2 «, 
(a) - (d) &«ffi^T#fc*£t**T**. X«R 

af^-^;^(K^§iai"r^/^^--^Tfeo. 
[0028] x«oK«caa, «f£«HRa«4bS5a>n 

**WttU JOat^T^ttViWMU ad««»2K:**** 
-*>:/U >^ • T/mft? fo VX31&& 

2tC^tSi^>yu>^ • ^<^>^S®5SbT, M/ 

[0029] xMmmm^&z?<m7<Dmi7v#-v 

THai*Jttt«»fcJ:OJt«l/T, ^D^^ffiffl^fM 
ffi)-r^t>©T, »]A«fl90]|fiK«tS« (NT) fcftfrt* 

[0 0 3 0] 

MEMM] B21»*«HS©»l«>ia««l©^ny^HT 
»0, 1 1 \Z2m*m&&&H 5A-f y HOIK 

(H) , 12ttSfflP-/U7>fM (RLF) , 13 
^AD^SIIg (A/D) , 14liiSMf7>{M (W 
SF) , 1 5«ttffS. 1 6HS«Rj*«bli (EQ 

D , 1 7»n£«wa»fbs (dfe) , 1 s\z?n 

(DEC), 1 9««^^WWS^fb^ (DE 
Q) , 2 0«X3-^t>t7 (EC) , 2 1}j3-y 
(COD) , 2 2«DAMS (D/A) , 2 3»«S 
D-;U7^^ (SLF), 2 4teJfc«g (CM 
P) , 2 5«^-fy^> 26tt*M«, 27«SgM5 

g« (NT) <7)»^fC^>tbT, «HH 2 6 OHi^m 
fiWITH a t&tt&m 2 4 frc<i:0it«b, +1 P 
0, - I^P^MWt- t ^^D^^^lilK 

2 1 tDA*»|g2 2 <hai{tD-/txy-<;V^2 33?£ 
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10 



13, &MmM7 4)l>9 1 4, fgifg *T^£{fcg§ 1 
6, 3ajgf$flO*J&3KfcSgl 9, tf5&f§3S^fcS§l 7, 

[0 0 3 1]a«f-**3-^2 1, DA&£S§2 
2, MawU7^M2 3, ;W?»JyHB»ll 

ro«r**. x&mm*\t, /w^uy hei»i i*^ 
t?)s»^$ nr a oaitftsi 3 KjoA&n. :r^*;m 

norns* +3, +i, -i, -3&i"*)vpi&tmt> 

ft (y, -a, ) om&tmei MHft&tl*. fcfc, 

ho,j*i =ho,j + a • aj-2 ■ ej-a 

C0 0 3 4] »«josiyij*-y;v, 3I2& 

h-i,j+i = h-i.j + Qf • aj-i • ej-i 
h-2,i+i=h-2 < i+a • ai • ei-2 

h+k. j+i = h+k, j + a • aj-k-2 

\t* #SHc*V>TH— X&5SIC 
*H>T, »T2Ttt©*SM»ei-» 
ftf, (2) - (4) aStfcfcHTtt, 1 TflTMMttM* 



(6) ®M¥4-2 494 2 9 

10 

7*>S© + 3, +1, -1. -3©Wft^>sRJV 
a, fKra-^l 8fcM5n, 2ft09S«x-£'fc:5 f 

[0 0 3 2] X«M»26fci:D«Jfe5/>*;Paj 

ttiR*Wfi«2 8fcHn*.en*. X4X**9fe«B2 8ttJK 
KbTlf^^tWeLfcl»fcAD«Mll 3©*>M 
^ST/mfcXfbS-tirfcW-*! s 1 £ffl?7 

[0 0 3 3] ffl»fc©J;5te, ttHS2 6^60OTs 
3 , s4l:J:D JMOTHKeftfl l 6 &tfie&B*IH!T2* 

0 , j t?z v$m (j + i) v>* v ^««h 

0 . j +1 fci* 



- (1) 



(2) 
(3) 



h-i. i ft 



ei-» (4) 

y;urfuXAco«^ (i) sea. 



-fa - s 1 g n 



ho, i *i = h 0 , j 
[0 0 3 5] WK^>«iMlai £KS<I*le, tO« 

Ha = C. (1 -Oi • z" 1 ) 

Hp = C-i + C-i'Z-' + z-' + C, ■ 
CuT, Ct =-C-i tTiwatigiSSIKPint 

x (1) sctcit)**«^v^««cho. i*i *co t 

U (4) iC-Ck=l©*£ K#6>n* h 
...mSCuiL, (2) SCt«tO*iS^y^«»h 50 



Cai-j • ej-j ) ••• (5) 

[0036] mm^mm^m^im 1 6 ©gg^KH a 

... (6) 



Z-« - (7) 

■ i.i.iCM^WtfcfeoSdil/, JEtc (3) S 

[0 0 3 7] StFJfiO (6) , (7) 5CT7^-re»BI»* 
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(7) 



W4-2 494 29 



11 

*rr *«ft;8gi 6, i9L ^^(onmmmm^ 

%£17tifi. (l) ~ (4) ttm^Tfy^m&CDlZ 

^nsfco-eao, cnn tarn (1) - (4) sca*s 

y**«3ij«*6*(B T/8Sa£U:) i:tn 

TV^Ittlff. (1) - (4) 5t«C**WWE»T*y 

Ha«Hp = Co -C-2 + Co (C-i -C+i • C-a) z l 

+ Co (1-C+i-C-i) z a +Co (-C-i-C*i 
+ Co • C+i ■ C-i • z' 4 

a-y/vfc****** 84at*i#xh*-y*fc» 

feZ^Zt. fflftcD (1) - (4) AojVJSftltACTe 
**t, »2«fctt**0!) (Co -C-i) J£WlC (Co • 

c + i • c-2) «t$snt*o» x*3 3Hir»^*<oco 

£WMZ (Co • C + i - C-i) flt££tt. Xft49t£l*£ 

(Co • Cn) £Wc (Co • C-i) *^*tlT^ ^ 
S. ft*fc»ViT, i^P^Ofi^<^5i:Wl 
«<fc*. aa*-f S>^*>6**<WT^ 

[0 0 3 9] -t^T, iDaRfOCfV2 8 ICte^XiBUttfcK 



12 



<3D3B«tt^6rnTv^t (1) - (4) sosss 

[0 0 3 8] MftcD (6) , (7) 5S;oa**«65i:- 



THp>s 3>-THp 
THe> s 2 

[0 0 4 1] tta<D (2) tttC^d^^^Mh- 
»C«»»€f*»TC-ifcUT«^©«*R:, (8) 56*> 

<fc 5 ic, - c - 1 ttiEtt ictt^ u * - y ;na £ 

Co (C-i-C*i « C-») ) ««, JK«b&l»fcttC-itt 

fcWo^u*-y;u«t*iiRrc:t*t-c**. BP*>, - 

C.i»9ia^tt©a»R«|Ttt^U*-y/l4li:A* 

*-y^HitA«rrc4:«iT?e*. cor/ua-y/wi 

[0 0 4 23 X*S»#g« (NT) fc»V>Ttt, 

&#V>*££:fe<* (2) 4l:iDU6n«*y^«» 
h-i.j*iO)I«MnM)l 4 8T) tcl® 



) z" 3 
- (8) 

*&*ffia*ff5*><BT*a. mwxsbn* 

l/ftfc«l*8nftWB. AD^ftggl 3fc«tt*U-> 

[0 0 4 03 JRJK«£«2 8tt, «H»2 6^6<OSIl 
^U*— yJHC«#3*3r-^€*tHt#s 3£. a^ff 

0, ^u*— y;ua&«atB«acufc«'&c*©»» 

4|jP/Jv£<a:«*&. ¥lJ£W{i&THp, — THp, T 

- (9) 

- (1 0) 

a£Jttt»2 4fcJ;DJtttU ^D^JWr-^ct 

-rj^fcaa-rs. 

h.i-ka>THa E>B# $->* + A 

THa>h-i-ka>-THa col$ ^H^T 

-THa>h-i-ka ©Rf <f>— <f>- A 

So n^ait^tisn »ir/u*-y;Mit«i^ 
utt, &tfw«**ta««:»i5 r u*-y;u«itH:a- 

[0 0 4 3] XWizgco (4) SC©k = 1 fcLfcPJfc, 

(6) sc©c*i©a&***»fc't6«-r«tBii»LT^ 

eicD (4) SCI*, naMUNMsSl 70gl^ 
50 yy«ft**«)<5*lC%tfll/W4, X (6) ^60C 
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♦ i l nitmmm^uba Humify ^ss^i* t 

**6» (6) ^<2C+i£J(ll#Xh#-V>£#£*r* 
ATS, c©8l*y^«*«lT 
y^**0>**lCLT, (6) 5£<7)C-i = 0 llT^Ci: 

«tttta*L<ftW C +i = Ott^i:> 

Hapl=Co [C-i + C-i • z" 1 +2 

tlfc*#, (1) itfccfcO**5^y^«»ho.i + i * 
£Co ^LTMU X (2) 5£fc«fcD3R3;-5*y:/« 

(3) AiiJ:D«S«^^^«fth-i.j4ilr||flf««# 
ftfcfco*c-itu (4) «rk= ltu&ttfc** 

(4) a*ek = 2il^l:*J$^7^hM,i + i 

fcflWtr*£fc#T£&. (id afc»»*Ri 

ttttftft, (6) , (7) 5£fcft»*ftlVJMft2:H&& 
[0 0 4 5] ea«fttWS*ffc«3 lCOcfc^^ JB«P>T 

x«ftB 1 6 tMmNvmmtism 1 9 fc«*&u c 

<, mflHHNMs»l 7CD8SJfSt>B»JMT#^. © 
U (1 1) j£TC., = 0<hbT, ft£HWS«ft»19K 
Hh p= 1 - z 1 

*»Jj8»7-fJ^l4©«IBt»JBbT» fflft& 

[0 0 4 7] lBtta)»5l*W, A^UyPIWllfi 
££5fc<DT, 2 0T^4 0T»fe*8T*^l«O 



(8) ft«T4-2 494 2 9 

*0. 0. 0. 5, 0. 1 S\ZWtfeVsX. n«Rilfl«flS 
[0 0 4 4] H3li*»Wa)»2 0SeK«fl[>^ny^H 
WttWKWbB (APEQL1) , s 5tt«l^U*— 

1 6 &xsi«mir&«Mt8 1 9 £«frfrLfct>©T* 

0, *©fi*«»Haplft, 



- (1 1) 

*6T»*. Xikm^my^)^^ 1 40B8»^J:oT 
tt, C + 2 = 0fcpJ&BT&£o iSMz (11) S;cO^»S:*9 

ffl*Mb»17©»3, JB4^y^o«R*PB»r*ct 

• * -f 5 >^0MB&tf Jttttt 2 4^i?Dy^(Wflf 

[0 0 4 6] H4B*»woas3©nji«io^ns/^ia 
02xrXBi3iR— fs»*«u 3 

2 M:ea4»tt rT*«W (APEQL2) . 3 3tt/W 
nA74Jlr9 (HPF) % s 7tt»l ^U*-VJMlfc 
s 8 \tm 1 yJMt, 

- (12) 

xn-U-;>7^Wi, 1#;<Z>I IR7^W (Infin 
ite ImpulseFilter ) £*«^T»fcU WftflWBl 

0>*t»»T?*ofc. ^<Dm?\&*>h*<TZ>Z.ii\z& 

[0 0 4 8] x z. (Dmmm\z^>x. (12) sfc^-r 
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[0 0 4 9] S«Bl«*fl:S i 6 

Hap 2= CCo (C-* + C-i • 
(1 -a ■ z" 1 ) 

i-r^o «»c- a , c-i, Co , c + i, c+tU, Mt&co 
m&tmmiz, cd - <4> ttm»T**(titzxm 

^©»^ttifcfi^«t-r*. hps, ratten 
jrc»a = o tu **a«o9ia*«a*«itfi/fc» 

■T, Co OfilSIW^T, %-®1IWt*«fr»ttfi\ BPS, 
fiEi0«^Ja = OCD*SiU 10^. 
+EJB©»^B, «*tfa = 0. 50tL, 
<*t>»3\ IPS, BMB.m>m&\** ^Atfa=0. 7 5 
ttS^t^S, ft*3* (13) *fc»^S"5J«« 
fttt. (6) , (7) *fc»tt*^***itt»fcS 

CO 0 5 0] Xtttt0fi»tfOTS*ft&3 2 
SI§ftffil70I IR7^Mt«t*ft^ * 

©•MfaBctHftt-rftct^**, iir 

7^;^ teSBSfe <h«g«» t cd - ^ o/t * * & 
to 051] x^u*— y;nc^^x. Si, JB2^u 

n6u»<ott*»©#xh*-y^**a&*ttfe«»ir 

fcJ:Sf^ay^»*HWW>fPffl««, MraoJBi, 3*2 
[0 0 5 2] 



16 



^I«*ft«8 3 2tt. ««aHap2©»«€z- 1 i:B 
XC©fi*B*Hap2©5H t tt (1 

i) atnuutc-r*. ms, 

* 

z^ + z-' + Cti • z" 3 +C.2 • z-«) ] / 

- (13) 

ft 0, *nfcJ:oTA-F*x7©«*fttt* 
-J-^JIfctfT**. XX3-*^>-fe7 8^«JE»»ta! 

[0053] x^-r^>^ws«i^ViT, *stm*. ii 
k*hi«nmub7 \z* nam** s >^w?»t/ 

fcT, ADX««2fc*tt*tf>:/U>y • 

7 €«ATV^ViCa6Wfc*ViT«, ±T/6 

[0 0 5 4] xaWHNMUl 6 fcSKWUmCVftll 
7t««*Ufc«fc*4 (H3ct>S@|«rttpI^^ft;S3 

50 i) &rw\ ^u*-y;p. ^^f>*-yju, 

*M«**C£#T!**. X«ft»«ffl»flS»5<0*-y 
[0 0 5 5] X«»J«»7^;^3<Z>#->-h««lT 

d, xwKMHSfcssai 

[0ffi<Dffii|ifcRWJ 

[01] *ffill0JKaMHHT»*. 

[0 2] *S!WO*l<Z>*lK«wyo^^H"e*S. 

[0 3] **930*2 0*»«©^'ny^H'C*S. 

[04] *&mom3v>$mm<D7ny#mv&z* 

50 [0 5] T^filyXfA©ra0t^4 fl 
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[0 6] fiaeWO^D-j/^HT**. 

[08] BUittl/^sK>^RWHT*«i. 
[*m<Dift93] 

2 AD£&§§ 



(10) 
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